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Abstract 
Safety engineering undergraduates in our university who are engaged in enterprise’s safety management accounted for 39.38% 
from 2004 to 2013. To make these safety management talents more qualified for enterprise, the enterprises’ demand of capacity, 
quality and knowledge for safety management talents were surveyed. Questionnaire survey was conducted on 60 enterprises in 
various industries and safety experts in some enterprises were interviewed. Results showed that the capacity requirements were 
mainly the abilities of communication and coordination, organizational management, learning, and cooperation as well as English 
and computer skills; the quality requirements were mainly the sense of responsibility, the ideology and moral character, physical 
quality, proactive and hardworking spirit; the knowledge requirements were mainly safety laws and regulations, safety 
management and technical knowledge. Based on it, the reformation suggestions of safety management teaching in our school 
were put forward, such as to optimize the curriculum content, teaching method and practice teaching, aiming to cultivate students' 
capability; to set up more courses, such as the humanities and social sciences, economic management, natural sciences, arts and 
sports to cultivate comprehensive quality; to set up more basic courses of safety management, including occupational health and 
safety management system, data statistics and analysis, pedagogy, psychological and behavior science to broaden the safety 
management theory knowledge. Furthermore, theory and practice teaching combined with safety engineering students' 
employment was also stressed. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Nowadays safety issues bring increasingly attention to our state, enterprises and individuals. Laws such as 
Safety production law, professional qualification system of Certified Safety Engineer and Safety Evaluation 
Division, put forward strict requirements of the talents allocation and qualification to the enterprise safety workers 
[1]. With the international and advanced safety concept and standard introduced into China, enterprises need more 
high quality talents of safety engineering [2]. More and more attentions paid by individuals to the safety work 
environment urge enterprises to put more effort to safety. Thus, the increasing demand for safety management 
talents sets higher demands on the cultivation of safety management talents in colleges. 
The number of Chinese universities setting up safety engineering specialty has gradually increased since the 
1950s [3]. Most of them belong in the faculty of engineering [4], with the similar objectives of cultivating senior 
safety engineering talents [5]. Safety engineering curriculum is mainly based on engineering safety, and partially 
based on safety science methodology, medicine and psychology, aiming to make students solve safety problems 
mainly by means of technology. While much different from China, safety engineering curriculum of western 
country is mainly based on general safety science, and partially based on industry safety, a certain proportion of 
medicine and psychology, aiming to cultivate management talents in various occupations [6]. The engineering 
technology–dominated cultivating mode in China causes inadequate cultivation of safety management talents to a 
certain extent. 
At present, little research has been done on the training issue of safety management personnel in the colleges, 
which needs deeper studies. The literature [7] found that most of the investigated safety personnel in enterprises in 
Guangdong province were young, low educated, lack of work experience on safety affairs and their quality was not 
so competent. It indicated that the present status of quality of safety personnel in enterprises was not very well and 
needed to be improved. There are some studies on the teaching of safety management. The literature [8] analyzed 
the specific content, logic structure and application principles of safety management science; in the literature [9], 
safety management science content was constructed with behavior science as the basis and human behaviors as the 
mainstream, and the experiment of the “organizational safety management diagnosis” was detailed; the literature [10] 
proposed various types of teaching method which included case study, studying in discussion, role playing, course 
communication network, inviting experts from companies to give lectures, visiting companies, arranging course 
content practice unit. 
China University of Mining & Technology (Beijing) is characterized by mining and safety, whose safety 
engineering undergraduates are mainly employed in safety technical post and managerial position. In order to 
strengthen students' adaptive capacity to the enterprise safety management work, it is necessary to make a demand-
oriented reformation on cultivating mode of safety management students. 
2. The enterprises demand for safety management talents 
With the increasing efforts of safety inspection and management by law, and the punishment of accidents in 
China, the safety has spread to various industries, such as coalmine, construction, chemistry, aerospace, 
manufacturing, electronics technology and so on. To find out the demands of capacity, quality and knowledge for 
safety management professionals in modern enterprises, several steps were done. Firstly, we selected 60 enterprises 
with recruitment requirements for safety management posts in 2013 (including posts of quality safety management, 
safety environment management, EHS management, safety management engineers, etc.) through college-related job 
sites, which cover a wide range of industries (see Table 1)and can fully reflect the demands for safety management 
talents; Secondly, the 60 enterprises were surveyed by the self-made questionnaire; Finally, we conducted deeper 
research and interview in some key enterprises in Beijing, collecting the requirements and recommendations of 
enterprises’ safety management experts for safety management talents. 
2.1. The capacities requirements of safety management talents 
The capacities requirements of safety management talents mainly include learning ability, organizational 
management ability, communication skills, executive ability (the ability to analyze and solve problems 
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independently), creative ability, cooperation ability, anti-pressure ability, adaptability and skills (computer 
applications, English expression, writing ability, etc.), see Fig. 1. More enterprises proposed definite requirements 
about communication skills (40, 66.67%), cooperation ability (27, 45.00%), learning ability (23, 38.33%), computer 
and English skills (18, 30.00%; 23, 38.33%), organizational management ability (16, 26.67%). In addition, some 
enterprises give priority to student cadres, party members, students with rich social practice and working experience. 
It indirectly reflects that enterprises are willing to receive students with strong organizational management ability, 
communication skills, and adaptability, mainly due to the fact that safety management work needs to coordinate and 
manage safety affairs in all departments. 
Table 1. Industry distribution in surveyed enterprises. 
Industry Coal mine Metal mine Construction Electricity Petroleum Chemistry 
Sum60˅ 3 1 20 3 1 4 
Industry Nuclear industry Manufacturing Transportation Scientific research and design Security agency Others 
Sum˄60˅ 2 11 4 4 5 2 
 
 
Fig. 1. Capacities requirements of enterprises’ safety management post. 
2.2.  The quality requirements of safety management talents 
The quality requirements of safety management talents mainly include: 1) ideological quality, such as moral 
upright, honest and trustworthy; 2) strong sense of responsibility, with 73.33% enterprises required; 3) proactive 
work and profession enthusiasm; 4) hardworking spirit; 5) physical health, see Fig. 2. The tough environment of 
safety inspection sites requires more proactive and hard-working spirit, such as mines, oil, and construction sites. 
2.3. Professional knowledge requirements of safety management talents  
According to the analysis of knowledge requirements of safety management talents in enterprises, the 
interviews with enterprises’ safety management experts as well as safety laws and regulations related to safety 
managers, professional knowledge requirements for safety management post are summarized as follows: 1) Safety 
laws and regulations. Be familiar with the national safety laws and regulations, relevant industry policies, laws and 
regulations, and technical specifications; 2) Knowledge of safety management activities. Be familiar with the 
contents of the safety management system (GB/T24001, GB/T28001, etc.), and can be applied to the daily safety 
management work , including the preparation and maintenance of safety management system document, risk 
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identification, evaluation and control, safety education and training, safety supervision and inspection, emergency 
preparedness and response, and accidents statistics and analysis, etc; 3) Technical knowledge of safety production; 
Be familiar with the technical and management knowledge in mechanical electric, fire and explosion, hazardous 
chemicals , special equipment , etc. In addition, enterprises may prefer to need the talents with industry knowledge. 
For example, the construction industry tends to recruit talents with knowledge of construction and management. 
In summary, enterprises tend to require comprehensive talents with the knowledge of management and 
technology, and the capacity of all aspects, which means that the graduates not only have a solid safety theoretical 
basis, but also can deal with the practical problem by theory and enter the role as soon as possible. 

Fig. 2. Quality requirements of enterprises’ safety management post. 
3. The employment situation analysis of our school safety engineering students 
Safety engineering graduates in our school from 2004 to 2013 were statistically analyzed separately from the 
nature of employment direction, employment industry and post to explore our students’ employment characteristics 
and cultivation issues, see Table 2. 
Table 2. Employment distribution statistics of safety engineering undergraduates in China University of Mining & Technology (Beijing), 2004-
2013.  
Year 
C
oalm
ine 
M
etal m
ine 
C
onstruction 
Electricity 
Petroleum
 
C
hem
istry 
M
anufacturing 
Transportation 
Scientific 
research 
and design unit 
Security agency 
G
overnm
ent safety 
departm
ent 
G
overnm
ent 
and 
public institution 
O
ther 
G
raduate study 
G
oing abroad 
Flexible 
em
ploym
ent 
Sum
 
Safety 
technical 
post 
Safety management post 
Other 
professional 
posts     
2004 3 -- 2 2 1 -- -- -- -- -- -- 3 -- 11 2 5 29 
2005 14 -- 6 1 -- -- 3 -- 1 1 1 3 -- 17 2 1 50 
2006 6 -- 3 -- -- -- 2 -- -- -- 1 1 -- 12 -- 1 26 
2007 7 -- 2 -- -- -- 1 1 1 -- -- 1 1 10 2 2 28 
2008 2 1 1 1 2 -- 3 -- 1 -- -- 1 1 17 3 1 34 
2009 4 -- 4 -- -- -- -- 4 1 -- 1 -- -- 14 -- 4 32 
2010 5 -- 2 -- -- -- 2 -- -- 1 -- -- -- 14 1 7 32 
2011 7 -- -- -- 1 -- -- -- -- -- -- 1 -- 20 -- 2 31 
2012 22 -- 1 -- -- -- 2 1 3 -- -- 2 4 22 -- 6 63 
2013 5 1 1 -- -- 1 1 -- -- -- -- 2 -- 20 -- 5 36 
Sum 75 2 22 4 4 1 14 6 7 2 3 14 6 157 10 34 361 
 
1) There are a total of 361 safety engineering undergraduates in our school during 2004 to 2013. In addition to 
flexible employment, the overall employment rate was 90.58%. The graduate studies reached 167 people (including 
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the number of master's degree abroad), the graduation rate was 46.26%, see Fig. 3. In conclusion, the employment 
orientations of safety engineering graduates in our school are mainly employment and graduate study (except for 
graduate study abroad and flexible employment, the same below). 
 
 
Fig. 3. Employment general distribution of safety engineering undergraduate in 2004-2013. 
2) In the 160 safety undergraduates employed, the oriented-coal industry graduates ranked first as the 
proportion of 46.88%, followed by construction (13.75%), manufacturing (8.75%), government and public 
institutions (8.75% ), scientific research and design units (4.37%), but a small amount of students went to 
transportation, electricity, petroleum, chemistry, government safety department and security agency, see Fig. 4. 
 
Fig. 4. Employment industry distribution of safety engineering undergraduate in 2004-2013. 
3) The employment posts are divided into safety technology, safety management and other professional posts, 
and the number of students who engaged in those respective posts accounted for 48.12%, 39.38% and 12.50% in the 
total number of employment in ten years. Safety engineering students who engaged in safe profession accounted for 
87.50% of the total employment. It showed that the employment attitude of safety engineering students in our school 
was relatively optimistic, and most of the students chose to engage in their professional jobs, mainly in the two 
directions of safety technology and management. The analysis results of the posts distribution trends of safety 
engineering undergraduate in 2004—2013, Fig. 5 shown that the proportion of students engaged in technical and 
managerial posts in decades has fluctuated. The proportion of students engaged in the management posts was 
significantly higher than technical posts in 2009, but the proportion of students engaged in technical posts was 
significantly higher than management posts in 2011. Taking account of the small employment samples per year (10 
employment
44.32%graduate study
43.49%
going abroad
2.77%
flexible 
employment
9.42%
46.88%
13.75%
8.75%
8.75%
4.38%
3.75%
2.50%
2.50%
1.88%
1.25%
1.25% 0.63%
3.75%
Coalmine
Construction
Manufacturing
Government and public institution
Scientific research and design unit
Transportation
Electricity 
Petroleum
Government safety department
Metal mine
Security agencies
Chemistry
Other
183 Zhang Jiangshi et al. /  Procedia Engineering  84 ( 2014 )  178 – 187 
to 30) and the little difference which can cause a large proportion change, we can conclude that the proportion which 
safety engineering undergraduates choose to engage in safety technology post and safety management post remains 
balance basically in general. 
 
 
Fig. 5. Employment post distribution of safety engineering undergraduate in 2004−2013. 
To sum up, the overall employment situations of our school safety engineering students over the past decade 
are as follows: ķ There are nearly half of students engaged in safety technology posts in coal mine enterprises, 
which give full play to the characteristics and advantages of coal industry in our school; ĸ There are nearly half of 
students engaged in safety management posts in various industries, more in the construction and manufacturing 
industries, less in the scientific research and design units, safety supervision department, safety agency as well as 
traffic, power, petroleum, chemical and other industries, which indicates that the culture of safety management and 
research talent needs to be strengthened; Ĺ There are some students engaged in other professional posts in the 
government, public institutions and other enterprises. 
4. Cultivating situation of safety engineering students in our university 
Safety engineering undergraduates in our university are developed in two directions of mine safety engineering 
and safety engineering. On the one hand, taking full advantage of coal mine discipline, we can cultivate coalmine 
safety technological talents, on the other hand, safety management students with engineering technology as the basis 
can be cultivated. Our students can engage in the following business [11]: ķ safety planning, system construction 
and consulting, safety supervision and statistical analysis, safety evaluation, and so on in the field of enterprise's 
safety management and safety evaluation; ĸ safety engineering design, technical management and research and 
product development in the other engineering fields; Ĺ safety training. 
Safety engineering specialty course is divided into six categories: liberal education required course, discipline 
foundation required course, safety basic required course, specialty core required course, specialty direction limited 
elective course and specialized optional course. The specialized courses in the direction of safety engineering can be 
divided into categories of safety management, safety technology, health and environmental protection and others 
(see Table 3). The experiment courses related with safety management are safety system engineering and system 
evaluation, safety ergonomic and safety psychology, aiming to cultivate students' ability of hazard identification and 
analysis, man-machine coordination, safety psychology analysis. 
Practical teaching is divided into curriculum design, cognition practice, production practice, metalworking 
practice, graduation practice, professional comprehensive design and graduation design. Besides, to strengthen the 
consciousness and ability of scientific research and innovation from freshman, the innovation required courses of 
scientific research introduction courseware, scientific research topic selection training and innovation training 
project are set up. Moreover, some innovative activities are organized, such as discipline competition, science and 
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technology innovation, and symposion. 
Table 3. The specialized courses in the direction of safety engineering. 
Course category Curriculum provision 
safety management 
Introductory Course of Safety Science and Engineering, Safety Management(bilingual), Safety System 
Engineering and System Evaluation, Safety Ergonomic, Safety Laws and Regulations, Safety 
Psychology(bilingual), Risk Management 
safety technology 
ķ required course: Safety Engineering Fluid Mechanics and Fluid Machines, Emergency Rescue Base, 
First-aid Technique, Air Conditioning and Refrigeration, Electric Safety Engineering; ĸ limited elective 
course: Mine Safety Engineering, Construction and Safety, Chemical Technology and Chemical Safety, 
Safety Observation and Monitor, Combustion Theory; Ĺ  optional courses: Special Equipment Safety 
Conspectus, Fire Protection Engineering, Industry Fireproof and Explosion Prevention, Geological 
Foundation and Mining Engineering, Safety Engineering Database Technology 
health and environmental 
protection 
Occupational Health; Ventilation and Dust (limited elective course); Environmental Protection Panorama 
(optional courses) 
others Professional English˗ Engineering CAD (optional courses) 
 
Our school has established many practice bases in collaboration with various enterprises, including coalmine 
enterprises, construction industries, petroleum chemical industries, manufacturing, coal science research institute, 
safety production science research institute, safety evaluation companies, etc. However, statistical analysis of the 
students’ actual practice bases over the past three years shows that we did not make full use of the practice base 
resources. Both the cognition practice and production practice base are limited in several coalmines, the graduation 
practice bases are distributed mainly in the coalmines, enterprise safety management departments (including 
foreign), fire brigades, safety assessment enterprises and research institutes, with the students’ proportion 
respectively of 54.19%, 30.32%, 7.10%, 7.10%, 1.29%. 
5. Reformation on the cultivating mode of safety management students 
Based on the enterprise demands for safety management talents and training mode of our university, teaching 
reform suggestions should be given, to improve the cultivating efficiency of our safety management students and 
strengthen their adaptive capacity to enterprise safety management work. 
5.1. Ability cultivating of safety management students 
The cultivation of students' ability should be run through every link of teaching, including course teaching and 
practice teaching. Upon the curriculum, it should be clearly set up with the goal of making the students' ability meet 
the requirements. Take the safety management for example, the principle of teaching contents setup is shown in 
Table 4; Upon the teaching methods, fully considering the characteristics of students and the course content, a 
variety of teaching methods should be flexibly used, such as case teaching, multimedia teaching, inspire discussion-
based teaching, which can stimulate students’ interest in learning and cultivate students’ abilities to integrate theory 
with practice, analyze and solve problem; Upon the practice teaching, it should give full play to the roles of the 
experiment, practice, social practice to cultivate abilities of exploration, engineering practice, communication, 
problem analysis, execution, cooperation, innovation and work quality [12−13]. According to analysis results of the 
above enterprises demanding for safety management students' ability, suggestions are given below to aim at the five 
capacities. 
1) Organizational management and communication skills 
Safety management workers need to carry out a series of planning, organization, supervision, coordination and 
control in enterprises’ safety activities, which involves coordinated management of multiple departments and 
multiple personnel, so it proposes high demand for the organizational management and communication coordination 
ability of safety management talents. School should open the organization and management courses as many as 
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possible to enrich the knowledge of management theory; Teachers should change the traditional education method, 
adopting more proactive way to interact with students in order to enhance students' communication skills; Students 
should actively participate in various activities, social practices, and corporate internships to enrich their own 
practical experience. 
Table 4. The principle of teaching contents setup in safety management. 
Course Training objective Ability demanded Teaching contents 
safety 
managemen
t 
Master the research contents of 
safety management, and apply 
theories to solve the safety 
problem (especially the 
occupational safety)ĂĂ 
x Master relevant knowledge of management 
and safety management and possess skills of 
organizational management, communication 
and coordination 
x Ability to analyze and solve safety problem 
in the site with the application of 
management theory 
x ĂĂ 
x Management theory 
x Safety management 
theory 
x Theory application: 
interaction, speech, 
scenario simulation 
training in the daily 
teaching, etc. 
 
2) Learning ability 
In order to continuously improve the level of enterprise’s safety management, safety managers need to have a 
strong learning ability to timely grasp the latest domestic and international safety management concepts, methods, 
and experience. Teachers should strengthen the guidance on student learning and use some effective assessment 
methods to improve learning outcomes; Students should enhance self-learning ability by different means, such as 
classroom, self-study, and communication. 
3) Cooperative ability 
Effective teamwork can improve work efficiency. School should organize and encourage students to participate 
in various team activities; Teachers should focus on fostering students the sense of team; Students should actively 
cooperate with others to jointly solve learning, work and life of problems. 
4) Innovation capacity 
Innovation is the driving force of development. School should organize more innovative activities, such as 
inviting internal and external experts to do the popular academic reports, organizing technology seminars, and 
encouraging students to publish papers; Teachers should obey the Tutorial System and guide students to participate 
in various innovation and technological projects competition. In addition, in the experimental teaching, our school 
should replace some demonstrative, validation experiments as the designing, innovative experiments. For example, 
in the safety psychology experiments, we may allow the students to design and simulate a certain accident scenario, 
and measure the related psychological factors to develop students' creative ability, not merely measuring the 
parameter about the reaction, vision, memory, attention, etc. 
5) Computer and English skills 
In information age, modern enterprises have increasingly demand for Computer and English application ability 
of safety management talents. In computer skills, enterprises require safety personnel to flexibly utilize information 
technology to solve a series of safety issues. The skills mainly are: ķ  skilled in use of office software; ĸ 
courseware production capacity; Ĺ  computer programming skill; ĺ  image processing capability; Ļ  Internet 
application capability; ļ computer graphics technology; Ľcapability of database application technology [14]. 
According to the above requirements, our school should reset up computer courses and make sure the course 
contents to keep up with the information technology. Besides, we can combine professional courses with computer 
engineering applications, such as the design of safety management information system and accident cases analysis 
system. In the English skills, safety management talents with good skills of English spoken, professional reading 
and writing can better carry out the safety management work, for example, they can introduce international 
advanced safety management concepts, methods, and standards to improve the enterprises’ safety management level. 
Thus, school should enhance the teaching quality of college English, professional English and bilingual English 
through the methods of improving the teaching level and method of the teachers, and strengthening the supervision 
and examination of the courses. 
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5.2. Quality cultivating of safety management students 
As shown in Fig. 2, safety workers should have an excellent moral character, strong sense of responsibility, 
strong body and active, hard-working spirit, except strong capabilities, which can makes students more handy in the 
work of safety management. In the course of teaching, we should set up more courses about the humanities social 
sciences, economic management, natural sciences, arts and sports, which foster the qualities of polity, culture, 
psychology and physiology; In practice, school should give students more practical opportunities to enhance their 
sense of responsibility and hard-working spirit. For example, we can arrange students to complete tasks by 
themselves as much as possible in the practice session. 
5.3. Knowledge cultivating of safety management students 
As the above, the knowledge requirements of enterprise safety management talents are divided into safety laws 
and regulations, safety management knowledge and safe production technical knowledge. As shown in Table 3, the 
curriculum of safety management in our school is not enough. There are only little contents involved with the 
knowledge of safety management system in "safety management" course. Thus, school should set up more courses 
related to occupational health and safety management system; Human being is the subject of enterprise safety 
management, whose unsafe behavior is one of the direct causes of the accidents [15]. It is significant for accident 
prevention to carry out unsafe behavior control from the "human" perspective. So the courses, such as safety 
behavior, safety physiology and safety education should be set up; The coordinated relationship between safety and 
economic efficiency helps to increase the enterprise’s safety attention and investment [16]. Thus, Safety economics 
is necessary to be set up. Besides, safety engineering courses of statistics and analysis, as the basis of the analysis, 
can be established to guide the accident analysis and research. 
Besides, the teaching of safety knowledge should be linked to the employment of students. In the theory of 
teaching, teachers should combine the employment characteristics of our students, be appropriate to broaden the 
professional knowledge, and let students learn more about the situation of professional employment field, including 
government departments, research institutes, all types of enterprises and safety medium agency, etc. In practice 
teaching, the practice bases should be closely associated with student employment. According to students’ 
employment intention, school should arrange corresponding internship sites, which requires it to make full use of the 
practice base resources from school-enterprise cooperation. With a wide range of choices given to the students, it 
will be beneficial to the students’ employment. 
6. Conclusions 
The results of this study provide a reference for the cultivation of safety management talents in China, and have 
some reference value for the enterprise’s selection and practical training of the safety talents. This study 
demonstrated that enterprises tended to need comprehensive talents who not only have a solid theoretical basis about 
safety laws and regulations, safety management and technical, but also have strong organizational management and 
communication skills, learning skills, cooperation skills, computer and English skills, and the high comprehensive 
quality. Based on the cultivating goal of the ability and quality demand of enterprises, the teaching reform of safety 
management in our school were carried out from the course and practice teaching. Safety management theoretical 
knowledge was strengthened by setting up more safety management basic courses, including occupational health 
and safety management system, data statistics and analysis, pedagogy, psychological and behavior science. This 
study also stressed the importance of teaching combined with employment. Because of the limitation of theoretical 
study and questionnaire samples, this study needs further improvement. 
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